(i2)#»tt*ftttic*^^r»na?*LfcBii»taii 



(i9) mmmmmmti&M 
mmmmrn 

(43) sis^bbh 

2003 ^1 16 H (16.01.2003) 




PCT 



llllll II llll II INI MM II III II III 

(10) BRK&IMM 
WO 03/005459 Al 



(51) BIBttfr&S 7 : 

(21) nigajjss-^: 

(22) IS DRUB El: 

(25) BRRttlB<Dmf9: 

(26) BIK&HOSB: 

(30) \R2tm^-$: 
*#Eg2001 -203373 



H01L 33/00 

PCT/JP02/06706 
2002 t7fl3 0 (03.07.2002) 
0 ^Ip 

2001 $7^ 4 0 (04.07.2001) JP 



(7i) usiiAr*a*i«<*"ca>}B3eHrzo^"c;: bm? 

X jS***fc^*± (NICHIA CORPORATION) [JP/JP]; T 
774-8601 ffi^m PRlffirfT ±^fflr|S] 4 9 1 #tfe 1 O O 

Tokushima (JP). 



(72) JMH#;i3<fctf 

(75) *Bt/lHIAf*il:o^ta)#j! flffl 3j£ 
(FUKUDA,Yoshikatsu) [JP/JP]; T 774-8601 R 
mm_t^fflTl^49 1 *%1 OO BSib?Xl» 
5E^*±ft Tokushima (JP). IN H (FUJIOKA,Akira) 
[JP/JP]; t 774-8601 igl PSJf^rfT _L*fflTl?E| 4 9 1 # 
*100 B»b^X«*a:#art Tokushima (JP). 

(74) ttIA: ff UJ ffi , ^(AOYAMA,Tamotsu et ah); T 
540-0001 XWLfttp&E. «H TI3§7§ 

I M P tf;U *OJftl*«JSBr Osaka (JP). 

(81) Jg^H Fty: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, 



(54) Title: NITRIDE SEMICONDUCTOR DEVICE 




21 




(57) Abstract: A nitride semiconductor light-emitting device having 
a small leakage current and a high electrostatic breakdown voltage. 
The nitride semiconductor device comprises an active layer of a nitride 
semiconductor between p-side nitride semiconductor layers and n-side 
nitride semiconductor layers. The p-side layers include a p-type contact 
layer serving as a layer where a p-ohmic electrode is formed. The p-type 
contact layer is composed of alternation of a p-type nitride semiconductor 
layer and an n-type nitride semiconductor layer. 

(57) 



ID 

2 -£fc:J;!JflfcSUto 



WO 03/005459 Al II IM 



LV, MA, Ml), MO, MK, MN, MW, MX, MZ, NO, NZ, OM, 
PI I, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZM, ZW. 

(84) ffiffi a ARIPO *#ffF (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZM, ZW), ZL— =y i/T^W 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ y /i 
«t$|+ (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, TR), OAPI 



It (BF, BJ, CF, CG, CI, CM, GA, ON, GQ, GW, ML, MR, 
NE, SN, TD, TG). 



WO 03/005459 



PCT/JP02/06706 



w m m 

5 &ffiftW 

*&mn, or— k (led) N u-i^v^-k (ld) , mmm, 

oa^^^^ffiffl^HS^klSj^fr (0fl*.fi£, InaAlbGa 1-a-bN, 
O^a, OsSb, a + b^l) ^fflV^^t^WI^^IS-rSo 

10 

^tffc^Nwmwfeas**^ (led, ld) x tim&&3tmttmj&tzz. 

£tt<5 0 rfl^<DLEDif|ll» f-7T>TTStE_L^GaN«tfJ^6^ 
y77li, S i K-^GaNJ;^i5nlr>y^^ hS i: . ^— fi^F+Hit 
( S QW : Single-Quantum- Well) ©InGaN, $)5VM4 I n G a 
20 #fi4^#F f ffiit (MQW : Multi-Quantum-Well) ©ffifti^ Mg K-^A 1 

GaNt5ft5 pflfl^ 7 7Kii, Mg K— a N «fc t) /iSpln^ ^ hJg 
i:*S)(Bl-flSJi*n/t«5t«r^rbT*3«3, Mill 2 OmAtioV^ 
5 0nm(7)ffeLEDT'5raW, ^M$9. 1%, 5 20nm(D|feLE 



WO 03/005459 PCT/JP02/06706 

2 

mm) # i w±-c9j^T^:££*vci^r .taw^ lv\ 

20 ^HUfBnMM»^e^«S i ^ K--7°$n, MT & P 

25 (J£<-?£5 0 



WO 03/005459 PCT/JP02/06706 

3 

So 
■So 

HI 9 {is 5 (D^^/u<Dm^W^^ir^9 7X*hZ> 0 

15 ^7-efc^ 0 

20 mitt, ^mm<D-mM(Dmmxh^mtm^mwm^- (ledi^ 

1 <£>_BC 

(1) AlGaNil5^5^-777l2, 

(2) 7yK^7"GaNi3, 

25 (3) Si K-7'GaN < J;i3/j:5nl3^^M4, 

(4) T-y K-^G a Njg5, 

(5) S i K-7°Ga Njp6 N 

(6) T^K-^G a Njp 7 s 

( 7 ) GaN/InGa NlgfcHf n MJg 8 , 



WO 03/005459 PCT/JP02/06706 

4 

(8) I nG a Nl^PIi UG a NS^tfi:t5MiWF«il© 

mm 9 , 

(9) p-AlGaN/p-InGaNilfpailO, 

(10) MgK^GaN/Si K— /G a N|iF^ 7°p#J=3^^^ hjf 1 

5 1, 

^b7y K-^G a Nl 5 St^yf y^'ia ^ifC, nfny^ hJg 
10 4<D— SBSrfllffl**, mm^fz-nm^y?* hS4±^fifei-6„ 

i7 its 2 2 u p ? y ? wm 2 2 ±cd— p y Km® 2 3 & 

15 g K— a NjS llaiSi K— a NiS 1 1 b t £*£E^f*g Lfc« K 

-^JikiJ; ^flitfcLfcr tzmmt b> rjx^iti y ~^m^£fML^o#ll 

^HJfiOMU^^T, pfflljrn^^^ hjg i i (Si K^GaNfl 1 b) 
M3otf303; Ll^S i ©K-y_fi: L-CIll XIO 1 '/cm 3 -1X10 2 
20 1 / cm 3 , ^^^f*L<«l X10 1 8 /cm 3 ~5X10 1 9 / cm 3 

(D%tm^mm-tz>o ixio 1 7 /cm 3 aiit5:i:T\ y-^mr^h 
£ < -r^^m^si^^ja^ ixio 2 '/cm 3 ±^#< kna&m* 

•£tc, pM=*^f? hm 1 1 (MgF-/GaNllla) ^3ofj-3£?£ 

25 Mg <7) K— 7°fii UTfi, 1X10 1 8 /cm 3 ~lX10 2 1 /c m 3 , £ 

<b^#;£L<tel X10 1 9 /cm 3 ~3X10 2 0 /cm 3 ^-f--5 0 1X1 
O 1 8 /cm 3 HJ:^t5;K\ p^— ? yfWMk «fc 5 5 
«s*s»btt, l x i o 2 1 /cm 3 «t £;*:#< #fi(-s i & K 



WO 03/005459 PCT/JP02/06706 

5 

*3B93te:*3V>T\ P-A 1 GaN/p- I nGaN»pi|l 0 fi, 

r®p-A 1 G a N/p - I n G a Njgte^f 1 P SUg 1 0 « p M t i" 5 fc^^ N 
pl« 0Hx.fc£. Mg^K-/$M^\ p-AlGaN|C*ft5Mg© 
V—y&t P - I n G a NfWSMg© K^ili^T-fcoTfel^oT 
V^TtfiV^S, ^tL^e^Lp'flJ^^^ M©Mg K-^G a Nl 1 1 a COM g (D 

JBE) «:J:>5{g:<T*#5o 

p - A 1 G a N/p - I n G a NStfr-T-pSUg lOCp-InGa Nl 
ttMg K-y©G a Nft«t6 r t t*# 5„ 

£fc, p -A 1 G a N/p - I n G a N (p-GaN) WpIilOl^ 
V^T, p - A 1 G a NmRlFp - InGaN (p-GaN) Jig/? J3\ 1 0 

OA^T, «t5#*L<li7 0A£tT, iU^o^5»tL<ttlO~40A© 
|5H^^i-S 0 p-A 1 GaNjS^JlIj?i:p- I nGaN (p-G 

aN) Jf<Dflf|ff«: N -?hoXi>mt£iX^Xt>&\i\ »plllO(i, 
p-AlGaNiip-InGaN (p-G a N) M^^K^f^^^Xm^ 
M?L&, P -A 1 G a Ni^btiLt P -A 1 G a NltffcoTt) «fc 
< N p-InGaN (p-GaN) i^^ftTp - I nGaN (p-GaN) 
itHiJoTU^. U^U^^ InGaNllii^j?L^fV^t% In 
G a NgO^S^Rf |^ jfcfi^ffl&^fcW^ftfcV^ 5 ^ p-AlGa Nil 

Sfel^ p-A 1 GaN/p - InGaN (p-GaN) M&T-p^Jf 1 0 <D 

mm&fc. myttt\j:*m< l^ov f &&<-rzttib\z., 200 oa^ti^ 

3c 7t, p-A 1 Ga N/p - InGaN (p-GaN) M^-ppMJll 0<7>g- 



WO 03/005459 PCT/JP02/06706 

6 

h m (o n mmR t>* p mm (D^^nwm- x^)tm<ir^^tx\ tsh 
mcDM^mt^mim^&mf&xz 

X, fcmifo<Dftm^fe, p-AlGaN/p-I nGaNWplil 0 £ 

5 AlGaN^tLT^tltt*a<, AlGaN|-mil\ p —A 1 G a 

N/p- I nGaN»tf5r^\ A 1 G a N^-)S i tt^T^fatt^fi: 

^±0^toM^(i, V f -fSfctf)^ 0* Ll^tlt LT N pSi^ 

hS^^rtL^ttG a Nfl»b*5 nlllktl^i (Si F^/GaN 
10 M) ipilftftWI (MgK-/GaNi) t'«t«9fl|^L/c^ s 

Z.}HzmbtlZ>i><DX*litj:\<\ »In^ttfInGaNt)l<|«l 
©A 1 ^tfA 1 G a N-Cfctlll MK^J^G a N £ |H^<D^:^ ^ fL§ 0 ^ 
fc, ^(D-ftiLW^![ft(7)5n* (In, A 1 J^(D^*) ^Ga NiC^^tLTV^tilWI 

g a n tmmvmmmbn&v 

JSiLTSi K— ^G a Ng£^/c#\ ^Wli^tilzmhtiZ)-k(D'?tefj;< , 

G a NJl&fflV^r t&&-£^\ J;"90^L<tt, 7yK--/»GaNitM 
g K-/©GaNl^|a^tr, pl^^^^ hS^M-tSc 
<S?»J> 

25 HifeM i . 

£1\ MMM 1 <t UT, pm=t>#? hm 1 1 Kljotf 3Mg K-^G aNll 
latSi K-^G a Nl 1. 1 b Wflfl)¥it£^;t/t 3 W^-f-^^^rf^M LT, 



WO 03/005459 PCT/JP02/06706 

7 

sUCDpW^^*? Mil |:fc!75Mg K— 7°G a Nil 1 1 a i S i K~ "7°G a 



3ft 1 





J¥£ (A) Rtffifcfc 




200 


TV a NB 3 


1 5 0 0 0 


nM=" V;?^ hg4 


2 16 5 0 


TV a Njg 5 


3 0 0 0 


S i K— ~?G a Nil 6 


3 0 0 


TV K — ~?G a N® 7 


5 0 




GaN (40) / inGaN (20) X10 
MM (ftliGaNl) 


#Ma^#F«igo^t4JS 9 


GaN (250) + I n G a N (28) /G 
a N (15. 6 ) X 5 mm 


»P'I11 0 


p-AlGaN (40) /p-InGaN 
(25) X + p -A 1 G a Njf 


pl^y^^ h)l 1 1 


12 0 0 



m2 







Mg : G a Ng 


S i : G a Ng 






11a 


1 1 b 


It-vT/u- l 


9 : 1 


1 0 8 A 


1 2 A 


ifV7 B /U2 


7 : 3 


8 4 A 


3 6 A 


If VTVW3 


5 : 5 


6 OA 


6 OA 



ffix ^HifefiJ 1 JC*3V^-C> G a Njf 11a OMg K~ Tfifi 1 X 1 0 2 0 c 
m" 3 t G a Njg 1 1 b (73 S i K— Tfifi 5 X 1 0 1 8 c m~ 3 t L7c 0 
*fc, #t^/HilO©G a Njf 11 a £ lO©G a Ng 1 1 b t £ 1 

tvxi ommt L7c 0 

fbL/drlT-^LTV^o r^gJplJ-VTVWiplRiJ^ v^ M^rMg^i x l 

o 2 ° cm- 3 p-^&th±GaNfrbte&mmt^fzUKtemMMitmm^ 



WO 03/005459 PCT/JP02/06706 

8 

mmm i <^w^j. 

(SV^Al GaNXIiGaNaSr^ric-f-SrtJiS-Ct, rtL^«t«3, «t D ^TOff 
£ri£KT?#5. ^©iMA 1 G a NXttG a Nftt^ L< 11 0. 5^rag^ 
10 m x.(i\ 0 . 2 m nKOJlW-C^fifei-So r ©Hi, T ^ K— tt t> «t < . 

H»J 2 . 

15 Hii 1 (D-V-lszfjU 1 ~ 3 ^ M g K— a Njf 11a COfl^ff £ 3 6 A <t L 

S i V—~?G aNfllb (DWkW* 8 4 At Lfcf-^/^4 Sr^Px., 
^oi^-^iveH, S i hWGaNgl l Mc*5tt<5S i K— zf&$:0~-l. 
5 x l o 1 9 cm- 3 £T^fc£i£T#-^>://W£oV^ MB^SJBE i: 3S3t 

ni4©E+ 1 8&t>*E+ 1 -tax-en (x i o 1 8 ) (X 1 0 

25 1 9 ) ^f*t5t©t'fe^ ^ftttcin- 3 -CJfcSo 

' "813. 

5!l 3 "TO, M g K— 7°G a Nil llaiSi K— zfG a Njf 1 1 b t <Dffi 
mmm* 1 0JM£@3£U Mg K-^G aNllla <Dg|J¥£8 4 At US i 
K^/G a Nl 1 1 b ©IH^ 3 6 A i Lfcfy^CtJV^T^ Si K^/Ga 



WO 03/005459 PCT/JP02/06706 

9 

Njg 1 lb©Si K— -fm&^ 1. OX 1 O 1 8 /cm 3 , 2. 5X10 18 
/cm 3 , 5X10 1 8 / cm 3 t Lfc 3 5ffi0<Df-^^/U^^ LT, ^tf>f£ 

@5l^tiM^ S i K-^GaNfl 1 bm5S i K— 7"£tfSigfti-f 
MMffl 4 . 

4 "CIS, M g R— ZfG a Ng lla^Si K— -fG a Nf llbi C7>jH 



3 





mm 


Mg : G a Njg 


S i : G a Njg 






11a 


lib 


- 1 


1 


4 9 4 A 


2 1 2 A 


f->-^/W4- 2 


5 


1 4 7 A 


6 3 A 


-^7^4 - 3 


1 0 


8 4 A 


3 6 A 


ty7°/l-4-4 


1 5 


5 6 A 


2 4 A 


- 5 


3 0 


2 8 A 


1 2 A 



m:\ Si K— ZfG a Njf 1 1 bOS i K— 7°ftfS N 5 X 1 0 1 8 / c m 
3 i:Lf'„ 

0 6, ei 7 mtm 8 ^-r Q 

HI 8 {^-*-«k 5 ^ &W®mW±te, l 0«»|oift^3isjgrfcHi< ft 19 N 

H»J 5 . 

^Jfc0ij 5 Mg K— ~?G a NjS 11a (DWM- (8 4 A) iSi K— ^G a 

NJSl 1 b<D§SJ? (3 6 A) (DVcttl :3iU ttlfrlffiMt Ul Oj^« 
"9^bT«^cL7t^>^^ hS^joV^-C, S i K-7°GaN|l lb©Si K~ 



WO 03/005459 PCT/JP02/06706 

10 

^■r&o-i. 5X10 1 9 /cm 3 (ommxm^mt^xm^\^w±tm 

09^-^5^ m%:\3it)Atfimxfam.j±tts \ K-^GaNjii nos 
mmm e . 

MMffl 6 M g K— ~?G a Nf 11a (DWkW- (8 4 A) tSi V—"fG a 

Nil 1 b<DmW- (3 6 A) (DVc*7 : 3t U tftZimMt Ul OjlfflM 
!> jgLTfl|j£L MPfc*3V>"T\ S i K-/GaNSl 1 b (7) S i K— 
^"S^0~1. 5X10 1 9 / cm 3 <D$afflTli*^$^/c#^V^/W;i£5 
^T, * — /U'SS ^^riftT — — jiitfg "Cfr o £:„ 

iSL MSf±, 6 5 o°c, o. 5H#^-efrofc 0 

-t©*S*SrBI l l ^1- 0 

■e<D^^: N S i K— ~?G a Nf llbH, 5X10 1 8 /cm 3 , 1X10 

1 9 / cm 3 ©WfiW K-^lc^v^y^/HEov^ii, S»T=— /WziJ:«3ffi 

&<DWfji^X*hZ> 1 0 Q • cmi!) <SV^-e& 5 > *iS(7)M g K— zfG a Nig 1 
1 a <bS i hWGaNil 1 b £ riSaSKSMI £*vCft5 =» ^ * hJlfiM; 

-So 



WO 03/005459 



PCT/JP02/06706 



11 

i t * <o m m 

1 . ^ti^nmmcDmt^mi^m^ e, & & P mm t n aisom^^bM^Ni 

2 . jtffte n s^bw^NfflsJit-^hr « p mmtto^mftmommtt ( p 

3 . sffte n mmtm^mw-mcomm^ q 0 A^r-c^ti ^1 1 x& 2 iEm<^ 

4. mttnmmm^mftmiats i a* k-^s^ ittjiepM^tw^Wi 
15 ##^*t- 0 

5 . ftfffE n M^bfl*¥a»frS n S i # K— ftfc G a N ^ h ft t» > fiuffi P M 

7. HufEnS^^^SfiT^K-^Ga N^b^t). SufE p 
#f*jg«M g tfS K— 7°$ttfcG a N^bifeSM 1~3©5 *j<DV^i**L^ 1 O 



WO 03/005459 



PCT/JP02/06706 



1/6 




WO 03/005459 



PCT/JP02/06706 



2/6 



M2 



9:1 7:3 



5:5 



1.4 
1.35 

1.3 
1.25 

1.2 
1.15 

1.1 
1.05 
1 

0.95 
0.9 



20 40 60 80 

SiK-^GaN®flim (A) 



100 



WO 03/005459 



PCT/JP02/06706 



3/6 



134 



1.2 

« 1-15 
g 11 

■R 1.05 
4% -in, 

as 10 

0.95 
0.9 



X 



20 



40 



60 



ORef 
□ 0 

A 1-0E+18 
X2.5E+18 
X5.0E+18 
# 1.0E+19 
+ 1.25E+19 
O 1.5E+19 



80 



100 



Si K-^GaNJIJg|J¥ (A) 



m 



1.5 
1.4 
1.3 



• 1 

Ipr 

* 0.9 



Q g I I I » ■ ■ I I 1 1 1 1 1 I I I I I I 1 I I I I I I I I I L 

0.00 1.00 2.00 3.00 4.00 5.00 6.00 
SiK~y« (X10 18 /cm 3 ) 



WO 03/005459 



PCT/JP02/06706 



4/6 



06 



1.1 



8 1-05 

s 

a 1 

m 0.95 



0.9 



10 



15 20 

mmmmm 



25 



30 



35 



IU7 



1.1 



m 1.05 

i 

m 

■R 
93 

*! 

0.95 



1 



0.9 



10 



15 20 

mmmmwL 



25 



30 



35 



WO 03/005459 



PCT/JP02/06706 



5/6 



5 
m 



IBP 
3fc 



1.5 
1.4 
1.3 
1.2 
1.1 



1 

0.9 
0.8 



10 



15 20 



25 



30 



35 



09 



1.05 



iM 1.03 



Si* 

|p»rrfl 



1.01 
0.99 
.97 
0.95 



5 

SiK — 



10 15 
(X10 18 /cm 3 ) 



20 



WO 03/005459 



PCT/JP02/06706 



6/6 



uno 



1.1 

1.05 
1 



32 

0.95 

■R 

* 0.85 



0.9 



0.8 



5 10 15 

SiK-^» (X10 1 Vcm 3 ) 



20 



e 

o 
Ol 



7 
6 

5| 
4 

3 
2 
1 
0 



4 



10 



12 



(Xl0 18 /cm 3 ) 



INTERNATIONAL SEARCH REPORT 


Inrpwational application No. 

PCT/JP02/06706 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H01L33/00 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 H01L33/00 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1940-1996 Toroku Jitsuyo Shinan Koho 1994-2002 
Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 2001-148507 A (Nichia Chemical Industries, 
Ltd. ) , 

29 May, 2001 (29.05.01), 
Full text; all drawings 
(Family: none) 


1-7 


A 


JP 2000-232237 A (Nichia Chemical Industries, 
Ltd. ) , 

22 August, 2000 (22.08.00), 
Full text; all drawings 
(Family: none) 


1-7 


A 


JP 2000-101142 A (Toshiba Corp.), 
07 April, 2000 (07.04.00), 
Full text; all drawings 
(Family: none) 




1-7 


|~ Further documents are listed in the continuation of Box C. 


| | See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 


Date of the actual completion of the international search 
01 October, 2002 (01.10.02) 


Date of mailing of the international search report 

15 October, 2002 (15.10.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



m&mmm-sk pct/j po 2/0 6 7 0 6 



a. &m<o&-rz>ftwf<D&m mmm&m (1 po ) 

Int. Cl 7 H01L 33/0 0 



B. |SSESrtfofc5>» 


m&ztr^itm'mmw mmmm^m (ipo ) 

! Int ci 7 ho 1 t i ^ / n n 


0*H*ffl3*f3B^« 1940-199 

B*&'&m&mmm&n 1971-200 2¥ 

B*B*»^fflff^# 1 9 94-2 0 0 2^ 
B*fflHffl*f3gS»^« 1 9 96-20 0 2^ 










BUSIES 


A 


JP 2001-148507 A(BiEfl5^l3(H*a^fth) > 2001.05.29. 


1-7 




A 


JP 2000-232237 A( 0 Ifli^I^^tt) , 2000. 08. 22, 


1-7 




A 


JP 2000-101142 A(«c^*b*S:).2000.04.07, 


1-7 








0 


TEj B^ttJPBHS<^>WM*fc(a#?Fr*fc5*3, HI&tttlSiB 

Tlj «tets±»»;ij*fc&*fi^5:JtiKxtt4fe»:^©^ 
B^U< (HI6ro#SiJ/«caSSr?ftiE:-rSfci?>lc:§lffi-r5 

roj ngti-±3l»^ ftffl, 

TPj BKimMBBd-C. a*o«$fc*ro£»«>aifl&i:fc*tH« 


B<7>&fc^*£;h<fc:fcfi* 

TYj #lCBia<Dfc53C^-CfcoT, ^^JtWtft&OlW 

r&j isi-^fj'F7r;y-S:iR 


0 1. 10. 0 2 


lo. 10.02 


B;fclS#lTJT ( I S A/ J P) 
SS1£#-S- 100-8915 
JBSTtB^ft ffl EiSa* iZT g 4 # 3 # 


"®M#-5§- 03-3581 — 1 101 




2K 


9 0 10 


P 


<a£S 3 2 5 4 



iSPCT/ISA/2 10 (12^-i?) (1 9 9 8^7^) 



